AMENDMENT UNDER 37 C.F.R. §1.111 



Attorney Docket No.: Q86778 



Application No.: 10/528,376 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (currently amended): An anisotropic material comprising an alternating-line 
pattern and a layer of at least one functional compound selected from the group consisting of a 
semiconductor compound, an electrically conductive compound, a photochromic compound and 
a thermochromic compound, formed on a surface of the alternating-line pattern, wherein one 
type of lines in the alternating-line pattern surface comprises a fluorine-containing compound, 
the fluorine-containing compound is at least one fluorine-containing organic silane compound^ 
fluorin e - containing organic thiol compound, fluorin e containing organic disulfide compound, or 



(a) a fluorine compound of the formula: 
Rf-A-SiX^. or 

Rf-O-A-SiX.. 

wherein Rf is a branched perfluoroalkyl group having 3 to 5 carbon atoms, 

A is an alkylene group having 1 to 4 carbon atoms, 

A -SO?N(R^hR^^- group provided that R^^ is an alkvl group having 1 to 4 carbon atoms. 
and R^^ is an alkvlene group having 1 to 4 carb on atoms nr a -rHoCHCOmCHo- group, and 

X is a hydrogen atom, a halogen atom, or OC nH an+i wherein n is 1 to 4. 
which has a branched perfluoroalkyl group having 5 or l e ss carbon atoms, 

(b) a fluorine compound having a perfluoropolyether group of the formula: 
PFPE-A-SiX^. 

wherein PFPE is a perfluoropolyether group, 

A is an alkvlene group having 1 to 4 carbon atoms. 




selected from the group consisting of: 
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a -S02NrR^')R^^- group provided that R^^ is an alkvl group having 1 to 4 carbon atoms, 
and R^^ is an alkvlene group having 1 to 4 carbon atoms or a -CH^ CHCOH^CH^- group, and 
X is a hydrogen atom, a halogen atom, or OCnHo.,4-1 wherein n is 1 to 4 

(c) a fluorine compovind having a polymer structure obtain e d by polym e rizing a monom e r 
which has a porfluoroalkyl group having 5 or less carbon atomo, ondof the formula: 

Polvmer-D-SiX^. 

wherein Polymer represents a polvmer structure group obtained hv polymerizing a 
perfluoroalkvl group-containing monomer represented bv the gene ral formula: 
Rf-A-0C(=0^CR^=CH9 

wherein Rf is a straight-chain or branched perfluoroalkvl group having 1 to 5 carbon 

atoms, 

R^ is a hydrogen atom, an F ator " , « «tnm , a rv^ pronp^ a r.FoH proup. a CFU-, group 
or a methyl group, and 

A is an alkvlene group having 1 to 4 carbon atoms, a -S07 N('R^'m^^- group provided that 
R^^ is an alkvl group having 1 to 4 carbon atoms, and R^^ is an alkvlen e group having 1 to 4 
carbon atoms or a -CH^CHromCH?- group. D represents -S(CH9> OCQNH(CH9%- wherein p 
and q are 1 to 4. or -CH2CH9-. and 

X represents a hydrogen atom, a halogen atom, or OCn H^n+y wherein n is 1 to 4, and 

(d) a fluorine compound having a linking group which is any one of an urothane group, 
an o stor group, an e th e r group and an amido group, existing b o two o n a porfluoroalkyl group 
having 5 or less carbon atoms and a fimctionol group which is a silanc group, a thiol group, a 
Hir.iilfiH a grmip or n phnnphnrio acid group: or of the formula: 

Rf-A-Z-A'-SiX^ 

wherein Rf represents a perfluoroalkvl group having 5 or l ess carbon atoms, 

A and A' represent an alkvlene group having 1 to 4 carbon atoms, a -S09N(R^')R^^- 

group provided that R^' is an alkvl group having 1 to 4 carbon atoms, a nd R^^ is an alkvlene 

group having 1 to 4 carbon atoms or a -CHoCHCOH^CH?- group. 

Z is a urethane group, an ester group, an ether group or an amide group, and 
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X is a hydrogen atom, a halogen atom, or OCn H on-.i wherein n is 1 to 4, or 

the fluorine-containing compound is at least one selected from the group consisting of: 

(e) an incompletely-condensed silsesquioxane which has a perfluoroalkyl group having 5 
or less carbon atoms, represented by the general formula: 

[R-Si(OH)02/2]l[R'-Si03/2]m 

wherein R and R' represent Rf, Rf-A, an alkyl group having 1 to 22 carbon atoms, or a 
derivative of an alkyl group having 1 to 22 carbon atoms provided that at least one of R and R' is 
Rf or Rf-A wherein Rf represents a perfluoroalkyl group having 5 or less carbon atoms, and A 
represents an alkylene group having 1 to 4 carbon atoms, a -S02N(R^')R^^- group provided that 
R^' is an alkyl group having 1 to 4 carbon atoms, and R^^ is an alkylene group having 1 to 4 
carbon atoms or a -CH2CH(OH)CH2- group, and 1 and m represent such a number that a 
molecular weight of the incompletely-condensed silsesquioxane is within a range from 500 to 
100000, and 

(f) a completely-condensed silsesquioxane which has a silane group and a perfluoroalkyl 
group having 5 or less carbon atoms, represented by the formula: 

[R-Si03/2]l[R'-Si03/2]m 

wherein R represents Rf, Rf-A, an alkyl group having 1 to 22 carbon atoms, or a 
derivative of an alkyl group having 1 to 22 carbon atoms provided that at least one of R is Rf or 
Rf-A wherein Rf represents a perfluoroalkyl group having 5 or less carbon atoms, A represents 
an alkylene group having 1 to 4 carbon atoms, a -S02N(R^')R^- group provided that R^' is an 
alkyl group having 1 to 4 carbon atoms, and R^^ is an alkylene group having 1 to 4 carbon atoms 
or a -CH2CH(OH)CH2- group, R' represents an organic group containing SiXs, wherein X is^ 
hvdroeen atom, a halogen atom or 0CnH2n+i where n=l to 4 and 1 and m represent such a 
number that a molecular weight of the completely-condensed silsesquioxane is within a range 
from 500 to 100000. 

2. (previously presented): The anisotropic material according to claim 1 , wherein a 
difference between surface free energy of the type of lines comprising the fluorine compound 
and surface free energy of the other type of lines is at least 5 mJ/m^. 
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3. (original): The anisotropic material according to claim 1, wherein the alternating- 
line pattern has a line width of 0.5 to 100 |J,m. 

4. (original): The anisotropic material according to claim 1, wherein the alternating- 
line pattern has unevenness of not more than 10 nm, 

5. (original): The anisotropic material according to claim 1 , wherein the shape of 
droplets is distorted when 2 [iL of ethanol is gently dropped from above the alternating-line 
pattern, and the degree of distortion is at least 1 . lin terms of a ratio L/W of the length in a major 
axis (L) to the length in a minor axis (W) of droplets. 

6. (canceled). 

7. (withdrawn-currently amended): A method for producing an anisotropic material 
comprising an alternating-line pattern and a layer of at least one functional compound selected 
from the group consisting of a semiconductor compound, an electrically conductive compound, a 
photochromic compound and a thermochromic compound, formed on a surface of the 
alternating-line pattern, wherein one type of Unes in the alternating-line pattern surface 
comprises a fluorine-containing compound, the fluorine-containing compound is at least one 
fluorine-containing organic silane compoimd, fluorine containing organic thiol compound, 
fluorine containing organic disulfide compound, or fluorine containing organic phoophato eoter 
compound, selected from the group consisting of: 

(a) a fluorine compound which hao a branched perfluoroallcyl group having 5 or less 
carbon atoms, of the formula: 

Rf-A-SiX^. or 
Rf-O-A-SiX.. 

wherein Rf is a branched perfluoroalkvl group having 3 to 5 carbon atoms, 
A is an alkylene group having 1 to 4 carbon atoms, 

A -S02NrR^')R^^- group provided that R^' is an alkvl group having 1 to 4 carbon atoms, 
and R^^ is an alkvlene group having 1 to 4 carbon atoms or a -CH7 CHfOmCH7- group, and 
X is a hydrogen atom, a halogen atom, or OCnH-)n+i where in n is 1 to 4, 

(b) a fluorine compound having a perfluoropolyether group of the formula: 
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PFPE-A-SiX^. 

wherein PFPE is a perfluoropolyether group, 

A is an alkylene group having 1 to 4 carbon atoms, 

a -SOpNfR^hR^- group provided that R^' is an alkvl group having 1 to 4 carbon atoms, 
and R^^ is an alkylene group having 1 to 4 carbon atoms or a -CH?CHrOH)CH?- group, and 
X is a hydrogen atom, a halogen atom, or 0Cn H9n+i wherein n is 1 to 4 . 

(c) a fluorine compound having a polymer structure obtained by polymerizing a monom e r 

wViirVi lifiQ n p ^ rflimrrtnllfyl gmnp hnving ^ nr Inr.r. cnrhon atoms, andof the formula: 

Polymer-D-SiX^. 

wherein Polymer represents a polvmer structure group obtained bv polymerizing a 
perfluoroalkvl group-containing monomer represented bv the gene ral formula: 
Rf-A-0Cf=0^CR^=CH9 

wherein Rf is a straight-chain or branched perfluoroalkvl group havin g 1 to 5 carbon 

atoms, 

R^ is a hydrogen atom, an F at nm^ a CI atom, a CF^ group, a CF^H g roup, a CFH? group 
or a methyl group, and 

A is an alkylene group having 1 to 4 carbon atoms, a -S07 NrR^'m^^- group provided that 
R^' is an alkyi group having 1 to 4 carbon atoms, and R^^ is an alkylene gro up having 1 to 4 
carbon atoms or a -CH9CH(0mCH,- group. D represents -S(CH9)90CQNH(CH2}a- whe rein p 
and q are 1 to 4. or -CH^CH?-. and 

X represents a hydrogen atom, a halogen atom, or 0Cn H9n+i wherein n is 1 to 4. and 

(d) a fluorine compound having a linking group which is any ono of an urothano group, 
an ester group, an ether group and an amide group, e xisting b e tw e en a porfluoroalkyl group 
having 5 or less carbon atoms and a functional group which is a oilano group, a thiol group, a 
HiRiilfida grmip nr a phnnphoric acid group: o r of the formula: 

Rf-A-Z-A'-SiX^ 

wherein Rf represents a perfluoroalkvl group having 5 or less c arbon atoms. 
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A and A' represent an alkvlene group having 1 to 4 carbon atoms, a -SO?N(R^^)R^^- 
group provided that R^' is an alkvl group having 1 to 4 carbon a toms, and R^^ is an alkylene 
group having 1 to 4 carbon atoms or a -CHoCHrOffiCH?- group, 

Z is a urethane group, an ester group, an ether group or an amide group, and 

X is a hydrogen atom, a halogen atom, or 0CnH'.n4.i wherein n is 1 to 4. or 

the fluorine-containing compound is at least one selected from the group consisting of: 

(e) an incompletely-condensed silsesquioxane which has a perfluoroalkyl group having 5 
or less carbon atoms, represented by the general formula: 

[R-Si(OH)02/2]l[R'-Si03/2]m 

wherein R and R' represent Rf, Rf-A, an alkyl group having 1 to 22 carbon atoms, or a 
derivative of an alkyl group having 1 to 22 carbon atoms provided that at least one of R and R' is 
Rf or Rf-A wherein Rf represents a perfluoroalkyl group having 5 or less carbon atoms, and A 
represents an alkylene group having 1 to 4 carbon atoms, a -S02N(R^')R^- group provided that 
R^' is an alkyl group having 1 to 4 carbon atoms, and R^^ is an alkylene group having 1 to 4 
carbon atoms or a -CH2CH(OH)CH2- group, and 1 and m represent such a number that a 
molecular weight of the incompletely-condensed silsesquioxane is within a range from 500 to 
100000, and 

(f) a completely-condensed silsesquioxane which has a silane group and a perfluoroalkyl 
group having 5 or less carbon atoms, represented by the formula: 

[R-Si03/2]l[R'-Si03/2]m 

wherein R represents Rf, Rf-A, an alkyl group having 1 to 22 carbon atoms, or a 
derivative of an alkyl group having 1 to 22 carbon atoms provided that at least one of R is Rf or 
Rf-A wherein Rf represents a perfluoroalkyl group having 5 or less carbon atoms, A represents 
an alkylene group having 1 to 4 carbon atoms, a -S02N(R^')R^- group provided that R^' is an 
alkyl group having 1 to 4 carbon atoms, and R^^ is an alkylene group having 1 to 4 carbon atoms 
or a -CH2CH(OH)CH2- group, R' represents an organic group containing SiXs, wherein X is^ 
hydrogen atom, a halogen atom or 0CnH2n+i where n-1 to 4 and 1 and m represent such a 
number that a molecular weight of the completely-condensed silsesquioxane is within a range 
from 500 to 100000, 
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which method comprises applying a solution of at least one functional compound selected 
from the group consisting of a semiconductor compound, an electrically conductive compound, a 
photochromic compound and a thermochromic compound on the surface of an alternating-line 
pattern, one type of lines of which comprises a fluorine-containing compound. 

8. (withdrawn): The method according to claim 7, wherein a liquid which dissolves 
the functional compoimd is a solvent having a surface tension of not more than 30 mN/m. 

9. (withdrawn): A method for producing a functional material, comprising using, as 
a template, a pattern surface composed of plural regions each having different surface firee 
energy, characterized in that: 

(1) at least one region of the pattern surface is treated with a fluorine compound, and 

(2) the method comprises applying a functional compound solution on the pattern surface 
and removing a solvent. 

10. (canceled). 

1 1 . (withdrawn): A functional material produced by the method according to claim 9. 

12. (withdrawn): A method for producing a functional material, which comprises 
applying a functional compound to a pattern surface having at least one region surface-treated 
with a fluorine compound. 

13. (withdrawn): The method according to claim 12, wherein the fluorine compound 
comprises a fluorine compound having the following structure: 

(a) a fluorine compound which has a branched fluoroalkyl group having 5 or less carbon 

atoms, 

(b) a fluorine compound having a perfluoropolyether group, 

(c) a fluorine compound having a polymer structure obtained by polymerizing a monomer 
which has a fluoroalkyl group having 5 or less carbon atoms, 

(d) a fluorine compound having a linking group which is any one of an urethane group, 
an ester group, an ether group and an amide group, existing between a fluoroalkyl group having 
5 or less carbon atoms and a functional group. 
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(e) an incompletely-condensed silsesquioxane which has a fluoroalkyl group having 5 or 
less carbon atoms, and 

(f) a completely-condensed silsesquioxane which has a silane group and a fluoroalkyl 
group having 5 or less carbon atoms. 

14. (withdrawn): A functional material produced by the method according to 
claim 12. 

15. (previously presented): An anisotropic material according to claim 1, wherein 
both lines of the alternating-line pattern are made of a monomolecular film. 

1 6. (previously presented): The anisotropic material according to claim 1 , wherein 
the layer of the at least one functional compound has a thickness of from 0.1 nm to 100 ^m. 

17. (currently amended): The anisotropic material according to claim 1, wherein the 
on e typ e of lines in the alt e rnating lin e pattern surfac e comprises a fluorine-containing-efgaaie 
silan e compound having a branch e d p e rfluoroalkyl group having 5 or l e ss carbon atoms 
comprises compound ("a) . 

18. (canceled). 
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